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SECTION 1 


GENERAL DESCRIPTION 


1. GENERAL 


a. The Model 28 Printer described herein is 
used to exchange typewritten page messages be- 
tween two or more distant points whea connected 
by a telegraph channel. ‘The operating speeds 
are in the order of 368 opa (60 wpe), 404 upn 
(67 wpm or 50 Baud), 460 opa xpa), and 
609 ope (100 wpm) as ‘desired. Sets of gears 
for the various speeds are supplied as optional 


components. Siyualing between stalions 18 ac~ 
complished wlectrically by use of the five-unit 
Starl-stop permutation code 


bd. The equiprent is wired at the factory tor 
operation on 0.060 ampere signal line current 
but, by making a convenient wiring change in 
the Blectrical Service Unit and readjusting tl 
welector arnature spring, il may be adapted tur 
operation on 0.020 ampere signal line current. 


©. Mesages are ordinarily typed on single- 
copy paper ight and one-half inches wide. 
However, multiple copy paper or paper of lesser 
varying widths (minirum three inches) may be 
used. 


DESCRIPTION OF COMPONENTS 


8, KEYBOARD, (See figure 1-2.)- The Key= 
board supports the Motor Unit and the Typing 
Unit and incorporates code selecting and signal 
Renerating mechaninmx, Signal tine and power 
Vine circuits are also included. A tice delay 
mechanism vhich (when used in conjunction with 
a motor control mechanism in the Electrical 
Service Unit) will slup the Motor on wxtended 
idle periods of the signal line may be supplicd 
as an optional foature. The keys are positioned 
in the conventional three-bank arrangement with 
numerals, puneluation marks, and special 3} 
hols avallable in upper case positions (figure 
1-2), Special keys for Line break, keyboard 
lock and unlock, repeat operation, ‘and local 
carriage return and line teed are located di- 
rectly above the lower three vows of standard 
keys for facility of operation, A repeat-on 
space mechanism is included when required. The 


Keyboard with the Typing Unit and Motor Unit 
Wounted in position is placed upon a cradle 
within the Cabinet. The front of the Keyboard 


protrudes beyond the Cabinet und ix titted with 


a rubber pad that scals the edges of the aper- 
lure for a silencing effoct. Motive force for 
activating the Keyboard 1s derived fron the 


Motor by way of the Typing Unit. 


b. RECRIVING-ONLY BASE. (See Fil 
The Receiving-Only Base 43 used in place 
Keyboard when receiving facilities only 
quired. It supports 
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the Motor Unit and the 


‘Typing Unit and provides for lueal carriage ro 
turn and local Line feod operation af the Typ- 
ing Unit. It docs not incorporate cade select~ 
ing and Signal generating mochanisns, A time 
delay scchanism may be included if required. 


¢. TYPING UNIT. (See figures 1-4 and 1-5.) 


G) The Typing Unit incorporates the 
necessary electrical and mechanical features 
for translating the code signals into mechan— 


cal action in order to record the message and 
perform the usual functions ineidenl thereto. 


(2) Code signals are applied ton two- 
coll kagnel askociated with a selecting noch: 
ism vhich interprets the signals and controls 

1 mations involved in typing a character or 
performing a required function. Means are pro- 
vided for orienting the selector to the re 
ceived signal. The Mulor 4s geared Lo the main 
shaft of the Typing Unit which, in turn, x 
tends motion ( Ihe keyboard awchaninm,” The 
lyping and various functional sections of the 


Typing Usil are activated by — individual 
clutches that completely disengage al the teri- 
ination of each operating cyele and thus reduc 
the motor oud to the mininum when idting. 

(3) For friction feeding, the paper 


feeds from a tive inch dinmeler roll mounted on 


the Typing Unit and passes around 9 stationary 
plates, However, the Typing Unit may be 
equipped with x sprocket feed wechasiism 10 ae~ 
commodate Jun-fold forms, Puper spindle 


lutchex may bo provided ax an optioual feuture, 
Toterchang ing of Typing, Unit sub-asenblios in 
volves the sinimam in readjuxting procedure 


(figures 1-6, 1-7 and I-X). Type pallets are 
mrranged ina corpact, Lightweighl. type box 
which my be readily detached for cleaning or 
for replacement by another type box, In opera- 
tion, the Lype box keeps step with a printing 
carriage and presents the proper tyne pallets, 
to the printing hamwuer Lo receive 1ts  sirokes 


as the printing carriage advances along the 


Line, Conbinod automilic carriage retura and 
line feed functions operate to xeturn the 
carriages and advance tho paper lo prevent 

wwinting at the end of a line shuutd the 
carriage return combination not be received in 
time, Motor stop coatactx my be provided as 


an optional feature, 


G) Tn addition to the convent tonal 

wn to printing Lelewraph equip~ 
ment, built-in facilities permit the addition 
of selective Station call or reconnition func- 
Gions with clectriea] circuits associated 
therewith available for renote extension. — In 


my be 


such applications the Typing Unit 


pest 
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stripped of all typing and paper feeding mech- 
anisms ang utilized for civeuit switching or 
similar applications. 


(3) The Lype 
features 


box and function box are 
hat will vary with the type and fune~ 
pgoments slesired. 


d. MOTOR UNITS. - The Motor Units are self- 
conta sned components that mount an the rear of 
the keyboard or Recetving-Only Base have 
characteristics adaptable to standard power 


supnlies. 
(1) SYNCHKONOUS MOTOR UNTT. (Soe Figure 
13.) 


(8) The Synchronous 
{iuins in wun stator, tee pole 
capaestor start, wotor, a 
wheel aad fan bs 


Hotor unit 
Single phase 
soebination —band= 
mounted on one end of the 
KhArt. A mitorsstart ing relay and ca~ 
pnettor, together with a therml cutout switeh, 
wre mounted Laat compartment on Lhe 
Of Iho Motor Unit, The thereat cutout 
(uanuatly rexot) “xerves to protect the 
windings Crom excessive beat Eng. 


(>) The aotor proper is supe 
fowhich it is held by stvaps at 
onl. Resi tient mounts on the hubs of the 
emt hells reduce tvansmixston of vibration te 
Lie Keyboard or Recoaving-Osly Base, 


ted by a 


(2) GOVERNED WOTOR UNIT, (Soe fy 
Ito.) 

G1) The KoweRHEd Motor 1x NerLox wound 
Ane tee similar to the synchronous wotor in tts 


a 


conbtned 


pusiCioned on The woter shift) exten The 
Than deste Contin ane TheauZh the maton a ih 
aid in cortvet line the Leaperature rise. A 
Hircant fen spieeeehork ing pep painted 
vn the yovernor cover, The cover also xervex 
Ti protevt the governor weebanise, A serew= 
Aeivor opening Gs provided in tie cover to 

CiInle speed achiustment. — Rensh iter 
capietlors sire provided within the kotor end 
bells. Aemmartaent on the andersade af — Uke 
Motor WHEL tinuses she goyerum resistor and 
Capiettor, ais tell as a power Heads electrical 
nolse suppeessue 

fe. CABINET. (ee Ligure I=L) 

(1) GHNRHAL. The vahinet ts ef shoot 
wolal constrietion amd 18 Finished internat ly 
ial estoena tly in biked enamel 1 eS ap 
tmalely 1 inches Aigh, 20) inches wide, 

IS} inetns deep. The “upper portion fates a 
compar trent te housing the mechanical units 
and (he Blectrival Service Unit, A. shelf 


rea 


located in the lower section may be used to 
support a Rectifier (not furnished as part of 
the Model 28 Printer). The top of the Cabinet 
forms a dowe that is hinged at the rear. The 


done 1s unlaiched by a push button and is 
counterbalanced by a mechanism that aids in 
raising it and then supports it in the open 


position, A copybolder is attached to the 
front of the dome. A window through which the 
message may bo read while being printed is 
located in the upper portion of the dome. This 
window is in a pearly horizontal position to 
avoid reflection from ceiling Lights. A hinged 
door in the dowe is unlatched by a push button 
to perail aecess ta the printed copy. The copy 
is iluminated by a copy light located under 
the dose, Rubber sealing Strips are applied to 
the edges of bath the done and the door for 

ncing purposes, A rubber mounted cradle 
incluées a tilting arrangement vhich permits 
the assembled Keyboard, Motor, and Typing Units 


to be tilted forward and supported when the 
dome is open (figure 1-11), This provides 
maximum accessibility to the mechanism while 
Torainal banrds for power and si= 
mections are located on the inner 


(figure 1-12). The Electrical 
is located to the rear of the Key~ 
wer switch is controllable from a 
lever at the front of the Cabinet, The 
equipped with the following 
the customers requirements, 


ar wall 
Service Unit 


(a) A signal bell. 
(b) A margin indicator lump. 
Ce) Two electrical noise 


re electromagnet ic 
and signal Lines: 


Suppressors 
yadiation from 
external to the 


A combination lower compartment 
nd aaintenanee plate. This panel, 
normally is snapped in place in front of 

shelf in the lower portion of tho 
Cabinet, say be installed horizontally in the 
part of the Cabinet with its inside 
e facing upward. In this position the 

usa work shelf upon which the 
be placed for servicing. 


the rectifier 


f. LBCTRICAL SERVICE UNIT. (See figure 
1-Uh.) — The Hlectrical Sorvice Unit is located 

riwent of the Cabinet. — Tt 
receptacles, fuses, switches, 
hare associated’ with the power and 
signal Line eirevits. The unit cay include any 
{the fwllowing optional Leatures: 


(1) Mater contvat mee 


(2) Signal line relay mounting assembly. 
(2) 0,120 ampere rectifier assembly. 
eHANGE L 
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(4) current. limiting resistors for oper- 
ation of the Kodel 28 Printer on DC. 


() Line test key assembly. 


3, ELECTRICAL CHARACTERISTICS. 


a. The SIGKALING FREQUENCY of the output 
telegraph signal is expressed in aximum dot 
eyeles (one cycle is one current impulse fol- 


lowed by one no-current impulse) per second: 


Speed Frequency 
60 words per minute ~ 22.8 cycles 
87 words per minute - 25° cycles 
75 words per minute - 28,9 cycles 
100 words per minute - 37-1 cycles 
Kquivalent speed in Baud is lwice the fre~ 
bs ‘The sclector magnet responds to marking 
and spacing start-stop signals and my be con= 


nected for either 0.020 ampere or 0.060 ampere 
Line current 
Note 
The rectifier, when incorporated in the 
Electrical Service Unit, has sufficient 
‘output (0.120 ampere, 115 VDC) to supply 
the selector magnet ‘and the relay bias 
winding cirewits, However, this rectifier 
en not have sufficient output to also 


supply the signal line current. 


POWER SUPPLY REQUIREMENTS. 


(1) SYNCHRONOUS MOTOR UNIT. 
) Input voltage: 115 votts + 10 per 

cent arc. 
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(>) Phase: Single phase. 
(©) Frequency: 60 cycles + 0.75. per 
cont. 
(@) Input currents 
Startiny 9 amps. 
Running 1.85 amps. 
(©) Power Factor 0.90 
(2) vattage 65 watts 
(q) Heat Dissipation 50 watts 
(2) GOVERNED HOTOR UNIT, - This data for 
Governed Motor Unit used without current Linit- 


ing resistors in Electrical Service Unit. 


(@) 


) 


«) 


w 


() 
rc) 


w® 


Input voltage: 
Phase: Single phase. 
Frequency 

Input current 
Starting 

Running 


Power Factor 


Watrage 


Heat Dissipation 


115 volte $10 per 


50 to 60 eycles, 


amps. 


Lam, 


watts 


watts 
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SECTION 2 


‘THMORY OF OPERATION 


1. GENERAL 


a, This section covers the operating prin- 
ciples and cirevit descriptions af the Model 28 
Printor. ‘This equipment serves as a sending 
and receiving, (or receiving only) page-type 
printing telegraph set when connected to the 
terminal facilities of a wire or radio tele 
graph circuit, and will oporate on signal line 
current ot either 20 or 60 millianperes without 
a line relay. The signals received by the 
Model 28 Printer are of the start-stop (ype 
The equipment is wired al the factory { trans 
mit, neutral signals but 48 readily adaptable to 
transmit polar signals by wiring changes. The 
equipment 48 designed to operate at speeds of 
368, 460, or 600 operations per minute (opr). 
Conversion from one speed to another is mide by 
changing Keurs, Synchronous MoLurs require a 
power supply of 115 volts (plug or minus 10 per 
cont) 60 cycle, single phase alternating cu 
rent. To avoid Losi in receiving margin with 
this type of motor, the frequency regulation 
must te within plus or minus (1.75 per cont. 
Governed notors require a Tike power supply ex- 
cept that thw frequency may be from 30 to 60 
cycles. 


b. The clecirieat and mechanical retation~ 
ships of Uhe units which make op the Model 28 
Printor, when equipped with a motor control 
mechanism as an accessors, are shown in a func 
tional block diugeam (Figure 2-1). 


2. SIGNALING CODE. 


The signaling ende is a five unde start-stop 
code of current and no-current intervals, In 
tervals during which the selector magaet is c 
ergized ure known as marking ampsises, and 
thom during which the magnet ix not energized 
are huven' as sineing intervals. — Each group of 
Five selecting intervals 1s preceded by a start 
intorval (uo-eurrent) and ix followed by a stop 
impulse (current) both of which are used to 
maintain synchronism between the transmitting 
and receiving apparatus.  Pagure 2-2. shows, 
KraphicaLly, the code used 


KBYROARD. 


A, GENERAL... ~: The Koyboard enbodies a sheet 
metal structure on which an intermediate shaft 
assembly, a code bar mechanism with keylevers, 
and a signal generator mechanism are mounted 
IL also contains a margin indicator switch 
nechanism, and provides mounting facilities for 
a Typing Unit and a Motor Unit. At the time a 
Keyboard is installed in its Cabinet, a plug on 
the end of a plastic covered cable that extends 
from the left cnd of the Electrical Service 


=0. 


inst (Figure 1-13), is plugged into w connector 
mounted on the top left rear corner of the Key- 
board (figures 1-% and 1-11). See figure 2-3 
for scheaatic wiring. In operation, the motor 
drives the intermediate shaft assembly which 
furnishes motive force Lo the typing unit main 
shaft (figures 1-S and 1-7). This, in turn, 
drives the signal generator helical driven gear 
which is connected to the keyboard clutch drum 
by a sleeve. Thus, the keyboard clutch drum is 
caused to rotate continually while the motor is 
running. The transmitting cam-clutch assembly 
of the Signal generator mechanism remains sta- 
Lionary except” when motion is extended to it 
from the keyboard cluteh drum, Engagement of 
the cluteh is brought about by the operation of 
any key in the lower three rows, or the space 
bar,and a transmitting cycle is then initauled, 


b. INTERMEDIATE SHAFT ASSEMGLY. - The inter- 
mediate shaft assembly, located’ in the rear 
central portion of the ‘Keybuird (figure 1-2), 
upports two helical gears (onc with an over= 
load clutch) and an eeeentri¢ cam, When the 
Wolor Unit and the Typing Unit are in place on 
the Keyboard, the solermediate shaft helic 
driving gear on the motor engayes with and 
drives the intermediate helical driven gear and 
itm attached intermediate shaft assexbly. This 
Shaft ansombly includen the overload clutch and 
helical gear axsembly which transfers the 
motive force to the typing unit min shaft, and 

hen required, tho eccentric bushing which 
drives the ceeentrie follower paw) on the time 
delay mechanism accessory. The gear ratio be~ 
tween the intermediate shaft helical driving 
gear on the motor, and the helical driven gear 
on the intermediate shaft, determines the max- 
lsum speed (operations per minute) at which the 
equipment will operate. These gears are read= 
ily replaceable with years which will furnish 
other operating speeds. The overload clutch 
lever aisengages its notch in the main shaft 
helical driving gear if the Typing Unit or the 
Keyboard become jammed. This removes all driv 
ing torque from these units to prevent danage 
to. the equipment. ‘Tho clacking sound made by 
the overload clutch lever ay it strikes its 
natch with each revolution of the intermediate 
shaft serves as an audible alarm, To re-enjage 
the overload clutch, the power must be removed 
Trea the Motor Unit and the motor must be 
turned over by band until the overload clutch 
lever falls into its notch, If the trouble tn 
the equipment is not cleared before the Motor 
Unit is re-energized, Ube clutch will immedi- 
ately disengage again. 


. CODE RAR MECHANISM. - The code bar mech= 
anism is located in the front underside portion 
of the Keyboard, ach keylever in the lower’ 
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three rows and the space bar is connected to a 
code levor and cach keylever in the upper row 
is connected to a function lever. The code and 
function levers pivot about points near their 
midportions (figure 2-4), Located above the 
rear half of the code levers and running par- 
allel with the front of the Keyboard are, from 
rear to front, the clutch trip bar, the upstop 
bar, the numbers 1, 2, 3, 4, amd 5\code bars, 
and'the lock bar. "The rear portion of each 
code or funetion lever normally is held down- 
ward by a spring so that the front end, vith 
its attached keylever, is held upyard. A lock~ 
ing wedge is mounted on the projection of the 
lower front portion of all code lovers, the 
local line feed function lever, and the local 
carriage retarn function lever (figures 2-4 
and 2-5), If one of these levers is operated, 
its locking wedge moves downward botwoen the 
lock balls in the lock ball channel, and crowds 
them together, This prevents any other lever 
with a locking wedge from being operated at the 
Sane time, With the keyboard shaft in ite stop 
position, the clutch trip bar and the five code 
bars are’ held toward the Left (front view), 
‘Against the tension of their springs, by tho 
latched-up code bar bail. When any keylever in 
the three lover roxs or the space bar is de- 
pressed, the rear end of the associated code 
lover engages and lifts the front edge of the 
code lever bail (figure 2-6). An extension on 
‘the code lover bail disengages the code lever 
bail latch lever and permits it to drop. AS 
the front edge of the code lever bail rises, 
the back edge rotates around the rear end of 
the operated code lever and locks it in posi- 
tion. As the code lever bail latch lever 
drops, it deprennes the code bar bail latch 
lever and releases the code bar bail (figure 
2-7), Upon being freed, the code bar bail, the 
clutch trip bar, and the five code bars’ are 
pulled tovard the right by their springs, until 
the code bar bail strikes its bumper. As the 
five code bars shift, code projections on un= 
solected code bars ‘engage the operated code 
lever (figure 2-8). Code bars which are per~ 
mitted to move to the extreme right become 
selected and carry with them their respective 
transfer levers. By means of the clutch trip 
bail and the clutch stop lever, the clutch trip 
bar releases the keyboard cam-clutch which ro~ 
tates on the shaft. During the time in hich 
the can-clutch makes a revolution, an eccentric 
cam and its follower cause the code bar bail, 
the five code bars, and the elutch trip bar to 
be returned to their original positions (fig~ 
lures 2-9 and 2-10), As the code bar bail soves 
to the left, it carries with it the non-repeat 
lever (figure 2-11). This in turn rotates the 
non-repeat bell crank about its pivot point 
until it Lifts the code lever bail latch lever 
out of engagement with the code lever bail ex- 
tension. While a spring then returns the code 
lever bail to its normal position, the code 
lever bail extension drops on the non-repeat 
lever to disengage it fram the code bar bail. 
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‘The spring then resets the non-repest mechanism. 
As the code lever bail returns to its normal 
position, it releases the operated code lever 
and its keylever. As the cam-clutch nears the 
end of its revolution, the clutch shoe lever 
strikes the stop lever, and the inertia of the 
cam disk assembly causes it to continue to turn 
until ils lug makes contact with the Tug on Lhe 
clutch shoe lever. At this point the latch 
lever drops into Ue indent in the cam disk and 


the clutch is held disengaged until the stop 
lover is again operated (figuro 2-12). For de- 
tailed information on the operation of the 
cluteh shoes, see paragraph 5.b.(2) of this 
section. 

d. SIGNAL GENERATOR MECHANISM. ~ The signal 


generator mechanism is located on the top front 
part of the keyboard base. As was shown in 
paragraph 3.¢., each of the five code bars op~ 
erates Its own transfer lever (figure 2-13). 
In addition to these five transfer levers, 
there are tvo others which are not associated 
with code bars and which are used to originate 
the start and stop pulses, The stop pulse 
transfer lever (seventh from the rear and 
Tocated next to the fifth pulse transfer lever) 


is permanently positioned so that its upper 
end, and its associated selector lever are 
toward the left or selected position, The 


start pulse transter Lever (third from renr and 
located between tho second and third pulse 
transfer levers) ix permnently positioned so 
that its upper end, and its associated seloctor 
lever ure to the right or unselected position, 
¥hen a code bar is unselected, the upper end of 
its transfer lever and its associated selector 
lever are positioned toward the right (figure 
13). When a code bar ix selected, the upper 
ond of its transfer lever and its’ associated 
Selector lever are positioned (owrd the left 
(figure 2-14). After the code bars have post- 
tioned their transfer levers and selector lev= 
ers, tho locking bail vhich 1s operated by a 
cam'on the keyboard can-clutch assembly drops. 
dosnward between the lock projections on the 
upper ends of the transfer levers (figure 2-15), 
When the selected code bars are reset by the 
code bar bail, the upper end of their transfer 
levers are held toward the lefc by the locking 
bail. The slotted bearings at their pivot 
points permit the transfer levers to shift to 
the Ieft without disturbing the selection sct 
upon the Selector levers. ach of the seven 
selector levers is associated with a cam on the 
cam-clutch assembly, These cams push the levers 
upward briefly in the order: start, 1, 2, 3 
4, 5, and stop. 4 rocker bail is located above 
the Selector levers and is actualed by then, A 
rocker bail detent holds the bail in either” of 
the two positions it can assume. When a sc- 
lector lever #hich is in the unselected position 
(torard the right) is pushed upward by its 
cam, it rotates the rocker bail clockwise (fig- 
ure 2-13). ¥hen a selector lever which is in 
the selecled position (toward the left) is 


24 


2168 


pushed upward by its cam, it rotates the rocker 
bail counterclockwise (figure 2-15). An ex- 
tension om the rocker bail is moved downward or 


upward respectively with clockwise or counter- 
clockwise rotation ef the bail, On the rear 
side of (he signal generator mechanism are 10- 
cated the upper or spacing intermediate lever, 


the lower or marking intermediate tever, 
oscillating lever, the flutter lever, the de 
tent topwle, and the detent lever. In the stop 
position, the rocker extension holds the mark~ 
ing intermediate lever downward and out of en— 
faroment with the flutter lever (Figure 2-16)~ 
As (he flutter cam on the keybourd camclutch 
uswembly rotates, it moves the flutter lever 
and the spacing intermediate lever toward the 
left as viewed from the rear (figure 2-17). 
The spacing intereediate lever bears on the 
upper part of the oscillating Lever and rotates 


it counterclockwise so that the detent toggle 
48 shifted toward the left where it is held by 
the detent lever. The detent toggle moves the 
toxgle extension in Ihe contact assesbly | (on 


the top side of the signal yenerator mechan= 
ism), toward the left and causes the contact 


togzi# to pivot on the spacing contact and 
break Une marking contact (figure 2-18), This 
breaks the Line elrevit which passes through 
the contact torgle and the marking contact and 


originates a slart or spacing interval of the 
Signaling code. When the rocker extension 1s 


in its upward position, 4¢ holds the spacing 
intermediate lever upward out of engagement 
with the Flutter Lever and the marking inter 
mediate lover toward the left, The marking 
intermediate lever bears on the lower part of 
the oscillating lever and rotates it clockwise 
ko that the detent togle is shifted to the 
Tight where ayuin it is held by the detent 
lever. ‘The dotent toggle roves the toxyle ex- 
tension in the contact asseably toward the 
right and causes the contact toggle to close 
with the marking contact and pivot on it (fig~ 


re 2-20), This closes the line circuit and 
originaten a marking impulse of the signaling 
code. The electrical noise suppressor is in 


the Line cireuit to aid ta the suppression of 
undesirable radiation when tho cireuit is 
broken, 


LOCAL CARRIAGE RETURN MBCHANTSM. ~ Opera- 
tion of the local carringe return’ keylever 
causes its funetion lever to raise the forvard 
end of the local carriage return bail (figure 
2-21). The bail rotates about itx pivot point 
until the upper end engages the carriage return 
lever on the Typing Unit. Thus, the carriage 
return mechanism on the local ‘Typing Unit is 
made to operate without disturbing the other 
‘Typing Units on the same line circuit. The 
carriage return mecharism is fully described in 
paragraph 5.i. (4) of this section, 


£. LOCAL LINE FEED. - Operation of the local 
Line feed keylever causes its function lever to 
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raise the forvard end of the leeal line feed 
bail (figure 2-22). The bail rotates about its 
pivot point and the upper end pushes the trip 
Link until the link engages the line feed 
cluteh trip lever on the ‘Typing Unit. Thos, 
the Tine feed mechanism on the local Typing 
Unit is made 1o operate without disturbing the 
other Typing Units on the same line circuit. 
The Line feed mechanism is fully described in 
paragraph 5.1. (3) of this section. 


ke. BREAK MECHANISM. - Operation of the break 
keylever causes its function lever to raise the 
break rod and shift the break bail’ (figure 
As the break bail moves upward, its 
end engages the lower end of the oscil~ 
lating lever to rotate the lever counterclock- 
wise ax viewed from the rear (figure 2-24), 
‘The oscillating tever shifts the detent toggle 
toward the left where it is held by the detent 
lever. The detent toggle moves the Loggle ex- 
tension in the contact assembly toward the left 
and causes the contact toggle to pivot on the 
Spacing contact and break the marking contact 
(figure 2-18). This breaks the line circuit 
until the break keylever is released, When the 
keylover 1s released, a spring on the break 
bail moves it downward. The upper end of the 
bail enguxes the upper end of the oscillating 
lever to rotate it clockwise and close the 
marking contacts in the contact assembly, 


b, REPEAT MECHANISM. - Operation of the re- 
peat keylever simultaneously with one of the 
keylevers in the three loser rows or the space 
bar disables the non-repeat  mechaninm and 
‘causes the character oF function selected to be 
repeated as long as the repeat keylever is held 
operated. The operated repent keylever causes 
Als function lever to raise the right end of 
the non-repeat lever (figures 2-11 and 2-25), 
and rotate it about its pivot point. In this 
position, the non-repeat keylever cannot be en- 
faged and operated by the code bar bail, 
Therefore, the non-repeat bell crank will nbt 
reset the operated code lever bail latch lover 
which then maintains both the code lever bail 
and the code bar bail latch lever in their 
‘operated positions until the repeat keylevor is 
released. 


4. KEYBOARD LOCK MECHANISM. - Operation of 
‘the Keyboard lock keylever causes its function 
lever to raise the keyboard lock bar pawl (fig- 
ure 2-26). AS described in paragraph 5.4. (8) 
of this section, the reception of two consecu~ 
tive blank code signals by the Typing Unit re- 
Sults in its driving its keyboard lock lever 
downeard. The lock lever makes contact with 
the lock plunger on the Keyboard and also 
pushes 1t downward. As the plunger moves, it 
exerts pressure on the yield spring which ‘con~ 
nects it with the keyboard lock bail. The bail 
rotates about its pivot point to engage the 
keyboard lock function lever and causes the 
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lever to raise the lock bar pawl. Thus, the 
pawl may be raised either by local operation of 
the Keyboard lock Keylever, or by operation of 
the blank or break Keylovers, on any Keyboard 
in tho line circuit. In its upper. position, 
‘the pawl releases the keyboard lock bar and & 
spring pulls the bar toward the right (figure 
2-28). In this position, projections on the 
lower side of the bar block the upeard move~ 
ment of any code lever and the repeat function 
lever. 


J+ KEYBOARD UNLOCK MECHANISH, - Operation of 
the Keyboard unlock Keylover causes its func~ 
tion lever to rise against a camming surface on 
the keyboard lock bar and drive the bar toward 
the Teft until the lock bar pawl drops into a 
notch in the lock bar (figures 2-27 and 2-28), 
In this position, the projections on the lock 
bar lie between ‘the code levers and offer ne 
Anterference with their operation. 


K, MARGIN INDICATOR MECHANISM. - The margin 
indicator cam disk on the typing unit spring 
drum rotates with the drum as printing or spac- 
ing occurs, See paragraph 5.x. (1) of this 
Section. AS the ond of each line 1s approached, 
‘the cam surface of the disk makes contact with 
the margin indicator contact lever and rotates 
it clockwise about its pivot point (Figure 
2-29). When the contact lever leaves the 
Switch plunger, tho margin indicator switch op~ 
erates and closes the circuit to a margin in~ 
@icator light in the Cabinet (figures 2-3 and 
2-79). A carriage return cycle returns the cam 
disk to its starting position and the margin 
indicator switch opens. 


1, TIME DELAY MECHANISM - As shown in para~ 
graph 7c. of this section if an electrical 
notor control mechanism is furnished with the 
Blectrical Service Unit, it must receive an 


electrical pulse to stop the motor, Such a 
pulso my be supplicd by a tine delay mechan— 
ium on the Keyboard, This mechanism contains 


two ratchet wheels ~ one with 27 teeth, and one 
with 28 tecth. A reciprocating eeventric fol- 
lower pawl, powered by the intermediate shaft, 
drives the ratchet whocls one tooth at a tine 
(figure 2-30), Therefore, the ratchet wheel 
with 27 teeth turns a little taster than the 
one with 28 teeth, The latch pawl rides the 
inside flanges of the ratchet wheels. Tho con- 
tact pawl is held away from the flanges by the 
contact pawl latching lover which is controlled 
by the latch pawl, Bach ratchet wheel has an 
identation in its inside flange. After a max- 
imum of 756 revolutions of the intermediate 
shaft, these indentations are adjacent for 
nearly one revolution. When the adjacent in- 
dentations pass over the latch pawl, it drops 
into ther briefly and disengages ‘the contact 
pawl latehing lever from the contact pavl, 
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This alors the contact pawl to ride the 
flanges of the ratebot wheels until either one 
of two things occur (figure 2-31). If a line 
signal is received before 756 revolutions of 
the intermediate shaft have taken place, the 
main bail drive bracket extension on the Typing 
Unit engages the upper ond of the contact pawl 
and causes it to again be latched by the con 
tact pavl latching lever. If a line signal is 
not received before 756 revolutions of the 
intermediate shaft occur, the identations in 
the flanges of the ratchet vheals again become 
adjacent so as to permit the contact pawl to 
drop into ther briefly and pulse the moter stop 
switch (igure 2-32), This pulse is applied to 
the electrical motor control mechanisu in the 
Electrical Service Unit to shut down the motor. 
The time lapse betwoen the reception of the 
last line signal and the stopping of the motor 
varies fron 8 to 172 seconds for 60 words per 
minute operation, and from 53 to 106 seconds 
for 100 vords per minute operation. If it in 
not desirable to have the molor shut down auto- 
matically, the (ime delay mochanism may be dis= 
abled, To accomplish this, loosen the nut on 


the pilot screw, raise it to the top of its 
slot, and tighten the nut. When the pilot 
screw is in this position, the eccentric fol- 


lower pawl is hold out of 
ratchet wheels, 


engagonent with the 


=. REPRAT-ON-SPACE MECHANISM. - When a Key= 
board 1s equipped with a repeat-on-space mech- 
anism (dashed outline, figures 2-7 and 2-9), tt 
will automatically transmit the spaco function 
as long as the space bur is held operated. 
When the space bar is depressed, the rear por- 
tion of the space code levor engages and lifts 
the lower end of the space Sepeat lever, AS 
the space repeat lever turns clockwise (viewed 
from front of Keyboard) its frontward projec- 
tion engages the lower projection on the code 
bar bail latch lever. Thus, the code bar bail 
lateh lever is mado to drop downward (figure 
2-7) in which position it is held until the 
space bar is rolcased, 


RECEIVING-ONLY BASE. (See figure 1-3.) 
‘The Receiving-Only Base is a shoct metal 
structure which supports an intermediate shaft 
asseably (paragraph 3.b,) and provides nounting 
facilities for a Typing Unit and a Motor Unit. 
On the front of the base two off-line function 
keylevers, local carriage return and local Line 
feed (paragraphs 3.e. and 3.f.), are mounted, 
At the time a Receiving-Only Base is installed 
in its Cabinet, a plug on the end of a plastic 
covered cable that extonds from the left end of 
the Electrical Service Unit (figure 1-13) is 
plugged into a connector mounted on the top 
left rear corner of the Receiving~Only Base. 
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db. TYPING UNIT. 


GENERAL. 

() The x x circuit of the Typing 
Vert (Figure 2. consists of two 132 ohw 
sclectur miynet coils wired to a connector 


which 1s mounted on the typing unit right fr 
(igure 1-4). At the time the Typing Unit is 
installed in dts Cabinet, a plug on the end of 
a plastic covered cable that extends from the 
Tighe end of the Electrical Service Unit 
ure [=L3) is plugued into this connector. 
selector magnet terminal beard tn the Klwete 
al Service Vail provides for the connection 
Lie elector miznet enils in series for 0,020 
Anpere Line current operation, or in parallel 
Tor 0.460 ampere Line current operation, 


(2) the Typing ort also has a set of 
electrical coniaets which ave wired to the con 
hector on Lt right tram 
ued to pulse a signal helt 
Slatted in the Cabinet ans are 
mechanism de 


These contacts are 
when tt is in 
‘operated by 


ribed an paragraph 9.1,(7) 


b. MAIN SAPT. (See 2-34.) 


(1) The min shart ix Toeated in the 
Lower rear portion of the Typing Unit and ex 
fonds the fall Tength of the nit. Tt is sup- 
ported by ball type each 
sido Frama, 


bearings moonted in 


©) At the time the ‘Typing Unit 1s 
vounted on a Keybourd, the keyboard helical 
driving, gear on its main shaft meshes with the 
Signnl generator beliew! driven Kear. The earn 
shart heliea! driven gear woshes with the rain 
shaft helical driving wear on the motor driven 
rntermediale shalt on the Keyboard, Ti 
olive foree 4% extended from the motor fo the 
ninin shaft which in turn drives the keyboard 
nechanisin. 


() The main shaft inclules six ctutehes 
cach of which, when tripped, drives its ay 
xocinted mechanism, These Clutches have two 
Shoes which bear ainst the inside surface of 
a rum whieh, in turn, ts Keyed te the main 
Short. They operate as Lal tows 


(a) Figure 2-05 shows 9 eluteh dis 


enkaned. ement is accomplished by 
bringing together Ing A on the clateh caw disk, 
and the lower end of clutch shoe Lever B. The 
upper end of lever Bopivels about its ene C and 
allows its other ear D to move toward theright. 
The upper spring then pulls tbe Leo shops tom 
ether and avay trom the drum. 


(>) Figure 2-36 shows the same 
cluteh engaged, This fs accomplished by re 
Leasing luo A And the Lower end ot lever Be 
The upper end of lever B pivots about its ear C 


Pa 


(Gsbich bears axainst Ube upper end of the sec~ 
ondary shoe) and moves its ear D, and the upper 
end of the primary shoe, toward the left until 

shoe mikes contact with (he drum at point 
As the drum turns counterclockwise, 41 
drives the primary shoe downvard so. that it 
again mikes contact with the drum, this Lime at 
point F. There, the combined forces acting on 
the prisury shor cause it ta push against the 


secondary shoe at point G. The lover end of 
the secondary shoe then bears against the drum 
at point H. The revolving drum acts to drive 


this shoe Upward so that Lt again wakes contact 
¥ith the drum at point T, Since the forces tn~ 
volved are multiplied at each of the preceding 
steps, the final force developed at point 1 1s. 
very great. This force ix applied to the lug J 

the clutch cam disk to cause it to turn in 
ep with the drum, The cam disk on each 
clutch ix connected with the particular mechan 
tsm Involved. 


(c)_ Two of the clutches (namely the 
Line feod and the spacing clutches) have thre 
sets of logs equally spaced about their per- 
iphery for controlling the engagement and dis- 
sogagement of the cluteh shoes with the drum. 
Thus, these clutches will turn voly one=third 
of a revolution when tripped, excopt when a 
Single-double line feed lever’ (paragraph 5.4. 
(3) (a) of this section) is set for double Line 
feed in which case the line feed clutch will 
turn two-thirds of a revolution. The furetion 
clutch has two sets of lugs diametrically op~ 
posite of each other and will turn only one- 
halt of « revolution when Lripped, The remain= 
ing clutches have one set of lugs and will turn 
Complete revolution when tripped. 


ce SELECTING MRCHANISN. 


(1) The selecting mechanism consists of 
the selector sagnet coils and armature, a 
Selector eam-clutch, and the associated levers, 
arms, bails, and slides necessary to convert 
the electrical intervals of the start-stop code 
to the mechanical arrangenents which govern the 
characters to be printed and the functions to 
be performed. 


(2) The selector cam-clutch comprises, 
from right to left (figure 2-34), the clutch, 
the stop are bail cam, the £37th, the fourth, 


and the third selector lever cams, the cans for 
the spacing and the marking lock’ levers, the 
second and the first selector lever cams, the 
push lever reset bail cam, and the code bar 
eluteh trip cam, 


(3) During the time in which a closed 
line cireuit (murking) condition exists, the 
seleclor magnet coils are eneriized and) hold 


the selector armature against the selector mg- 


net pole pieces. In this stop position, the 
selector armature blocks the start lever 
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(figure 2-37). At the start of a signal for 
any character or function, the start (spacing) 
interval releases the selector armature which, 
under the tension of its spring, moves aeay 
from the magnet cores and thus unlatehes the 
start lever. The slart lever turns clockwise 
under the tension of its spring to move the 
stop arm bail into the ident of its cam. AS 
the stop arm bail rotates about its pivot 
point, the attached stop ara is moved out uf 
engagement with the clutch shoe lever. The 
selector cam-clutch engayes and begins to ro~ 
tate. The stop ara bail immediately rides to 
the high point of its cam where it remains to 
hold the Start lever away from the selector 
armature during the Signaling time, When the 
Stop impulse at the end of the signal is re- 
ceived, the selector armature is pulled up to 
block the slurt lever. Thus, the stop arm bail 
ts prevented from dropping onto the low part of 
its cam (stop position of cam-clutch), and the 
attached stop arm is held so as to stop the 
cluten shoe lever. The selector cam-clutch 
isk upon which the latch lever rides has an 
Andent at {ts stop position. When the clutch 
‘shoe lever strikes the stop arm, the inertia of 
the cam dink asserbly causes it to continue to 
turn until its lug makes contact with the lug 
fn the clutch shoe lever. At this point, the 
latch lever drops into the indent in the cam 
disk, and the clutch is held disengaged until 
the Next start interval in received. 


(4) The series of five sclecting levers 
and a marking lock lever ride their respective 
cams on Lhe selector camelutch, As the mark 
ing aud spacing signal intervals are applied to 


the selector augnet, the selector cam-clutch 
rotates und actuated the selector levers. When 
a spacing toterval is received, the marking 
lock lever is blocked by the end of the armi~ 
ture and the spacing lock lever swings toward 
the rear above the arcalure and locks i in the 
spacing position until the next signal transi 
tion is due. Extensions on the marking lock 
lever prevent the selector levers from follos- 
ing their cans (figure 2-38), When a marking 
Aupulse of the signal 1s received, the spacing 


Lock lever is blockod by the end’ of the arma~ 
ture and the marking lock lever swings to the 
rear below the armature to lock it in the mark- 
ing position until the next signal transition 
is due, During this marking condition, the 
sclector levers are not blocked by the marking 
lock Lever extensions bul are permitted to aove 
against their respective cams. The select ing 
lever that is opposite the iadent in its cam, 
while the armature maintains a earking cond! 

tion, swings to the rear or Selecled position 
romentarily, Each selecting lover has an as~ 
sociated push lever which drops into a notch on 


the (op of the selecting lever when it falls 
into its cam indent. As the selector cas- 
eluten turns, ench selecting lever together 


with its latched push lever is moved tovare the 
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front and held there until all five code inter 
vals have been received. Al that time, all 
selected push levers have been positioned to 
the front and all unselected push levers have 
heen positioned to the rear in which positions 
they ure held until the next start interval is 
‘eveived. When the subsequent start interval 
again causes the selector cam-clutch to rotate, 
the push lever reset bail, in following its 
cam, unlatebes the selected push levers. The 
posh levers then return to Lie unselected 
(rear) position under their spring tension. 


6, ORIENTATION. 


(2) In order to extablish the 
margins for the Typing Units, it is nocessary 
that the sampling of the wignal by the select~ 
ing Rechanism oceur at the most favorable por~ 
tion of the signal intervals. ‘his is referred 
to as orientation 


operating 


(2) Yoen the range finder knob (figure 
2-37) is pushed inward and rotated, its attached 
range finder gear moves the range finder sector 
(which supports the stop arm bail, stop arm and 
latch lever) either clockwixe or vounterelock= 


vise about the selector cau-clutch, This 
changes the angular position at which the 
selector can-clutch stops wilh respect to the 


selecting levers, When an optimum secting is 
obtained, the range finder knob in released, 
Its inner teoth engage Lie teeth of the Ladex- 
ing lock stud to lock the runge finder mechan~ 
ism in position. The sotting ray be read on 
the range scale oppowite the fixed index mirk 


e. PRINTING MECHANISM, 
Q) CODE BAR MECHANISH. 


(a) GENERAL, ~ The character which 
is to be printed ix determined basically by the 


combination set up on the six code bars which 
are operated by the code bar positioning mech~ 
anism. In otder 10 position the code bars, 


their associated shift bars must first be in- 


dividually positioned toward the front or rear 
of the Typing Unit by transfer levers which re- 
spond to action of the selecting suchanisn. 
While bold in these positions, the code bar 
Shift bars are acted upon by code bar shift 
levers to which motion is extended fron the 


code bar cluich when activated by the code har 
clutch trip cam. Detailed functioning of the 
coordinated mechanism follows: 


(>) CODE BAR POSITIONING. - Rach 
push lever (paragraph 5.c. (1) of thus section) 


bas an associated intermediate arm, transfer 
lever, and code bar shift bar (fagure 2-39). 
In addition, there is a “common” transfer lever 


with its code bar shift har, When a push lever 
is towurd the right (space position) 
sociated intermediate ara and transfer 


lever 
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are pulled tovard each other by a spring. This 
causes the transfer lever to turn counterelock~ 
wise about its pivot point (right end view) and 
position its code bar shift bar tovard the 
front of the Typing Unit (space position). ¥hen 
@ push lever is to the left (mark position), it 
moves the intermediate arm toward the left. 
This causes the transfer lever to turn clock 
wine about {ts pivot point and position its 
code bar shift bar toward the rear of the Typ— 
ing Unit (mark position). The comon transfer 
lever (front viow ~ third from the left) has an 
extension which passes behind the number I and 
number 2 transfer levers (figures 2~40 and 
2-41). When either or both of these transfer 
levers are moved to the rear (mark position), 
they move the common transfer lever to the 
rear. This, in ture, moves the common code bar 
shift bar toward the’ rear of the Typing Unit 
(mark position). AS the selector cam-cluteh 
conpletes its revolution, the trip shaft oper 
ating lever (fastened to the code bar clutch 
trip shaft) rides to the peak of the code bar 
clutch trip cam (figure 2-34). This causes the 
shaft to turn slightly and its attached code 
bar clutch trip lever releases the code bar 
clutch. Rotation of the clutch actuates the 
code bar shift levers through the intervening 
sbift lever drive shaft, drive arm, and shift 
lever Link (figure 2-40). Code bar shift bars 
which have boon moved toward the rear position 
by thetr transfer levers are engaged by the 
rear code bar shift lever and are shifted to 
the left. Code bar shift bars which have been 
hoved toward tho front position are engaged by 
the front code bar shift lever and are shifted 
toward the right (figure 2-41). Tous, the six 
code bar shift bars shift their respective code 
bars tovard the right or left where they are 
retained by a detenting mechanism, Tho code 
bar clutch one-stop cam disk, upon which the 
latch lever rides bas an indent at its stop 
position, When the clutch shoe lever strikes 
the code bar clutch trip lever, the inertia of 
the cam disk ussembly causes tt to continue to 
turn until {ts lug makes contact with tho lug 
on the clutch shoe lever, At this point the 
latch lever drops into the indent in the cam 
disk and the clutch is held disengaged until 
the trip lever is again operated, 


(c) ARRANGEMENT OF CODE BARS. - 
Three additional code bars bring the total 
nunbor of code bars to mine. They are arranged 
from top to bottom as follows: Suppression, 
number 4, umber 1, aunber 5, number 2, number 
3, common, automatic carriage return and line 
feed, and shift-unshift (figure 2-42). In the 
equipment as furnished, the suppression code 
bar has n® connection with a shifting mechan— 
ism. The automatic carriage return and line 


feed code bar and the shift-unshift code bar 
are actuated by mechanisms which will be dis~ 
cussed under FUNCTIONS, 


(2) TYPE BOX AND TYPE BOX CARRIAGE. 


(a) GBNERAL. ~ A11 of the charac~ 
ters that may be printed by the Typing Unit are 
formed by type pallets which are arranged ina 
‘type box, The type box is mounted in a carriage 
from which it may be renoved for cleaning or 
replaceaent. In order to print any selected 
character, the type box carriage is so posi- 
tioned that the character on the pallet is di~ 
rectly over the required location on the paper. 
Since the pallets are arranged in four horizon~ 
tal rows and sixteen vertical rows, it is 
necessary to position the type box carriage 
both horizontally and vertically. See figure 
2-43 for character arrangement. The type box 
carriage rides on rollers over a track which is 
moved vertically for positioning in that  par~ 
ticular plane. The carriage is positioned hor= 
izontally on its track by the oscillating rail 
slide and type box carriage link. The slide 
rides the oscillating rail and is clamped to 
the rear section of the upper draw wire rop\ 
The Link provides a flexible connection to per 
mit the typo box carriage to follow both the 
vertical novenent of the type box carriage 
track and the horizontal movement of the os- 
exllating rail slide. The lower right rear end 
‘of the upper draw vire rope is fastened to the 
Spacing drum, Fron this point, it passes part 
Yay around the spacing drum, upward and around 
the right oscillating rail pulley, over to the 
left oscillating rail pulley, and dowmmard to 
the spring drum, After passing part way around 
the spring drum, the upper draw wire rope is 
doubled backward around it and passes upward to 
the left printing carriage rail pulley over to 
the right printing carriage rail pulley, and 
downward to the spacing drum to which it is 
again fastened. The lower draw vire rope is 
fastened at its left end to the spring dron 
and, at its right end, to the spacing drum. It 
acts in opposition to’ the upper draw wire rope 
and holds the tvo drums in phase (figure 2-44). 
A tensioning pulley rides the under side of the 
lower draw wire rope, to take up any slack 
which may occur due to stretching of the upper 
and lover draw wire ropes. The oscillating 
rail is supported by pivoted arms at each ond. 
‘These arms which extend dovmrard are pivoted on 
the typing unit frame at their lower nds. 
Tous, the oscillating rail and the draw wire 
rope that it carries may be shifted to the left 
or right with no change in position relative to 
each other. The oscillating rail shift slide 
and the tyo oscillating rail shift links are 
used to accomplish the horizontal positioning 
of the oscillating rail and also connect it 
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with the oscillating rail shift slide. The 
Links are pivoted and are of such a length that 
only one at a time may be fully extended. As 
will be shown later under FUNCTIONS, the os- 
cillating Tail shift links are used to position 
the oscillating rail and thus the type box, so 
that either the left side (letters characters) 
or the right side (figures characters) of the 
typo box is selected, 


(b) POSITIONING. - The selection of 
the various characters from the four horizontal 
rows and the eight vertical rovs in either the 
left (LIRS) side or the right (FIGS) side of 
the type box and the printing of those charac~ 
ters take place as follows: 


1, Briefly, the nusber I and nus 
ber 2 code bars determine the selection of the 
horizontal row. The number 3 code bar de~ 
ternines vhether the selection is to be made 
from the left four vertical rovs or right four 
vertical rows (in either the letters or figures 
Side). The number 4 and number 5 code bars de~ 
termine the selection of one row from the four 
vortical rows predetermined by the auaber 3 
code bar. 


Four code bars (longer than 
the others), extend through the right codo bar 
bracket and'sorve as stops for the right "knee 
action" vertical positioning levers, They are 
(trom top to bottom), suppression, number 1, 
nunber 2, and coumon’ (figure 242), Notches 
are arranged in the left ends of the code bars 
so that the loft side “knee action” vertical 
positioning levers are stopped, in each case, 
by the same code bar that blocks the right side 
vertical positioning levers, After all the 
code bars have beon positioned by the code bar 
positioning mechanism, the code bar clutch cam 
followor arm and its roller, in traversing the 
sloping indent on the code ‘bar clutch cam, ro~ 
tates the clutch trip lever sbaft. Ax the 
shaft turns, it first causes the function 
clutch trip lever to release the funetion 
clutch (figure 2-45) and then causes the typo 
box clutch trip arm lo engage its trip lever 
and release the type box clutch. When the type 
dox clutch completes its revolution, it is dis- 
engaged by its trip lever and latch lever in 
the Same manner as was the code bar clutch, de- 
scribed in paragraph 5.c.(1) (b) of this ‘sec~ 
tion, During its rotation, the type box clutch 
operates a drive link and’a bracket to cause 
the main rocker shaft to oscillate. This, in 
turn, through its left and right bruckets’ and 
the min side lever drive links, extends the 
motion to the main side levers to operate the 

‘nee action” vertical positioning levers (f 
ure 2-46), These levers are driven upward 
‘ntil they strike a projecting code bar hich 
Causes them to buckle, The type box carriage 
‘track is mounted between the vertical position 
ing levers and its vertical motion is controlled 
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by them, When the number 1 and number 2 code 
bars are toward the right (spacing), the comon 
code bar ix also toward the right where it 
blocks the vertical positioning levers. The 
top row of pallets in the type box are then in 
Line for printing. When the number 1 code bar 
is tovard the left Guarking), and the ounber 

code bar is toward the right (spacinj 

common code bar is torard the left. The number 
2code bar blocks the vertical positioning 
levers, and the second rox of pallets in the 


type box are then in line for printing. When 
the number 1 code bar is toward the right 
(spacing), and the number 2 code bar is tovard 
the left (marking), the conmon code bar ix 
toward the left. The number 1 code bar blocks 
the vertical positioning levers and the third 


row of pallets in the type box are then in Line 
for printing. When the numbor 1 and number 2 
code bars are toward the left (marking), the 
common code bar is also toward the left, The 
suppression code bar blocks the vertical  posi~ 
tioning levers, and the fourth or bottom row of 
pallets in the type box are then in Line for 
printing. At each of the four levels at which 
the vertical positioning Levers my be stopped 
they are locked momentarily by lock lovers 


which ure controlled by the min wide lever 
follower arms. 

Be A bracket attached to Ube main 
rocker shaft"applies vertical notion to the 


main bail by moans of two sain bail Links (S4j~ 
ure 2-47), Attached to each end of the oncil= 
lating rail shift slide are pivoted “buckling” 
type drive links which extend downward to each 
end of the main bail. As the min bail moves 
downward, the left shift slide drive links, if 
not buckied, will try to shift tho oscillating 
rail shift ‘slide toward the right while the 
right shift slide drive links, if not buckled, 
will try to sbift the oscillating vail shift 
Slide toward the left. When the number 3 code 
bar is shifted toward the left (marking), the 


horizontal eotion reversing slide is shifted 
toward the left by the roversing slide shift 
lever, and is held there by detent levers. A 
bracket near the right end of the reversing 
slide vill then make contact with the right 
shift slide drive Links and cause then to 
buckle. As the main bail is driven downvard, 


the unbuckled left shift slide drive links vill 
Start to shift the oscillating rail shift slide 
toward the right. This positions the type box 
so that the character to be printed will bo 
found in the left half of the LTRS or FIGS 
side. Ina similar manner, when the nunber 3 
code bar is shifted toward’ the right (spacing) 
the horizontal motion reversing slide is also 
shifted toward the right by the sbift lever and 
is held there by the detent levers. A bracket 
near the left end of the horizontal agtion re- 
vorsing slide then makes contact vith the left 
shift slide drive links and causes then to 
buckle. As the main bail is driven domvard, 
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the unbuckled right shift slide drive links 
will start to shift the oscillating rail shift 
slide toward the left. This positions the Lype 
box so that the character to be printed will be 
found in the right half of tho LIRS or FIGS 
side. 


4a After it has been thus de- 
termined in which group of four vertical rows 
the character to be printed Is located, the 
nunber 4 and number § code bars operate | three 
horizontal motion stop slides to determine the 
row in that group in which the character 1s to 
be found (figure 247). A wedge shaped hori— 
zontal positioning lock lever, which is pulled 
downward by the main bail’ through a yield 
spring, bears against the horizontal position— 
ing lock lever arm, This arm drives the os~ 
cillating rail shift slide in the direction in 
which it was started (by the number 3 code bar 
Selection) until one of the two decelerating 
slides which are mounted on the oscillating, 
rail shift slide strikes an unselected hor 
zontal notion stop slide. A camming surface on 
the unbuckled shift slide drive links make coi 
tact with and rolls down the face of the de~ 
celerating slide and causes the drive links to 
buckle. The oncilating rail shift slide fin~ 
ally cones to rest when it strikes the blocked 
decelerating slide. This, in turn, ends the 
downward wovenent of the lock lover, and the 
yield spring is extended until the main bail 
Teaches the lowest point of its oscillation. 
Ag the min bail returns upward, it centers the 
oscillating rail shift slide, | It is during 
this time that the horizontal motion stop 
Slides arc positioned fur the selection of the 
next character. ‘The nutber 4 and mnber 5 code 
bars ‘operate a code bar bell crank, Each, 
in turn, moves a horizontal motion stop slide 
toward the front (narking) or toward the rear 
(spacing) (igure 248). A third (common) stop 
SLide (spring tensioned toward the rear) is lo- 
cated between the upper and lover stop slides 
and has projections which paws across tho front 
edges of these slides (figure 2-47), Bach stop 
Slide ts of a different length. The common 
Stop slide, which is in tho longest stop, has 
an additional stop on ils shank so that it 
Serves as the shortest stop when all the slides 
are moved forvard. The upper slide (operated 
tron the mimber 4 code har) is the second long~ 
est stop, and the lower slide (operated from 
the number S code bar) is the third longest 
stop. 


5._ When both the number 4 and 
punber 5 code bars are toward the right (spac~ 
Ing), their respective horizontal motion stop 
Slides and the common stop slide are toward the 
rear. The oscillating rail shift slide is 
moved to the right or lett of its central posi- 
‘ion (etermined by the number 3 code bar) 
until Ll is stopped by one end of the common 
horizontal motion stop slide. This positions 
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the first vertical row (right or left of FIGS 
center or LTRS center) in line for printing. 
When the number 4 code bar is toward the right 
(spacing) and the ausber 5 code bar is toward 
the left (marking), the lower and the common 
stop Slides are toward the front and the upper 
stop slide is tovard the rear, The oscillating 
rail shift slide is moved to the right or left 
of its central position until it is stopped by 
onc end of the upper stop slide, This posi— 
tions the second vertical row (right or left 
of FIGS center or LTRS center) in line for 
printing. When the aumber 4 code bar is toward 
the left (marking) and the number § code bar is 
toward the right (spacing), the upper and the 
common stop slides are toward the front and the 
lower stop slide is toward the rear. The of- 
ting rail shift slide is moved toward the 
right or left of its central position until it 
is stopped by one end of the lover stop slide. 
This positions the third vertical row (right or 
left of FIGS center or LTRS center) in line for 
printing. When both the nuber 4 and number 5 
code bars are toxard the left (marking), their 
respective horizontal motion stop slides and 
the common stop slide are tovard the front. 
The oscillating rail shift slide is noved 
toward the right or left of its central posi- 
tion until it ix stopped by one side of the 
Shank of the counon Stop slide. This positions 
the fourth vertical row (right or left of PIGS 
center or LTRS center) in line for printing, 


(3) PRINTING HAIOGR AND PRINTING CARRTAGI 


(a) GENERAL, - After the type box 
has been moved so that the selected type pallet 
1s in ils proper position, it must be struck by 
a printing hammer in order to print. This 1s 

‘complished by the action of the printing 
carriage located on the printing carriage track. 


(>) POSITIONING. - The printing 
carriage rides (on rollers) on the printing 
carriage track which is rigidly attached to the 
typing unit front plate. The carriage 1s 
clamped to the forvard suction of the upper 
draw wire rope, This moves the carriage along 
its track in such a manner that the hammer ad 
vances to the next printing position. 


(e) PRINTING. - The printing track 
which is Located on tho front of the Typing 
Unit (figure 2-49) is fastened to an extension 
at each ond of the min bail. x the main bail 
reciprocales vertically, it extends the motion 
to the printing track which travels in quides 
located at each end of the track. The printing 
arm, which extends downward froh the printing 
carriage, rides the printing track. As the arm 
follows the reciprocating mtion of the track, 
its upper end moves first tovard the left and 
then toward the right. When the upper end of 
‘the are moves toward the left, it rotates the 
printing hamer operating bail clockwise against 
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its spring tension until it becomes latched by 
the operating bail latch (figure 2-50. The 
printing banner operating bail draxs the print- 
ing hammer bail aay fron the type box by scans 
of the printing hamaer bail spring. When the 
upper end of the printing arm moves to its ex- 
trome right position, it makes coclact with the 
latch and causes it to release the printing 
hammer operating bail. The operating bail is 
swung ina counterclockwise direction by the 
operating bail spring until it strikes its 
stop. The printing hamer bail, in being 
driven by the operating bail, is’ swung toward 
the type box. When the operating bail is 
Stopped, monentum causes the printing hammer 
bail to continue its travel against the tension 


of the printing hammer bail spring until the 
printing hummer strikes the selected — type 
pallet. 

SPACING. 

(1) GENERAL. - To properly space the 


printed characters, the type box and printing 
carriages mst be advanced with each character 
printed, Ax was shown in paragraph 5.c.(2) (a) 
of this section and in figure 2-44, the car~ 
riages are connected to a dra wire Tope which, 
in turn, is fastened to the spring drum and the 
spacing drum, The purpose of the spring drum, 
Which Contains a Lorsion spring, is to tension 


the draw wire rope and thus the carriages to 
the left. The spacing drum hax ratchet teeth 
about its periphery which are enguged by tho 


eccentric driven spacing drum feed paxty (tig~ 


ure 2-51). The spacing shaft, on which the 
spacing eccentrics are mounted, is driven 
through its helical gear by the helical driving 


Bear attached to the three-stop spacing clutch 


on the main shaft, The gear ratio of 1) to 1 
causes the spacing shaft to turn one-half of a 
revolution each time the spacing clutch is 


tripped. This allows the feed pawls to advance 
the spacing drum by the amount of one ratchet 
tooth, As shown carlier, each time the Typing 
Unit operates, the main rocker shaft is made to 
oscillate about its center. A can plate which 
4s fastened 10 the lower side of the rocker 
Shaft is in its lowest position during the rest 
time. During the time (hat printing is to take 
place, the cam plate is moved upvard by the 
shaft’ and operates the spacing trip lever bail. 
As this bail is rotated about its pivot point, 
it raises the spacing trip lever until il 


latches onto the spacing clutch trip lever ara 
(figure 2-52). As the rocker shaft reverses 
ite direction of rotation, the spacing trip 


lever bail and the trip lever move downward 
thus causing the latched-up spacing clutch trip 
lever arm to operate the spacing clateh trip 
lever and release the spacing clutch. Before 
the spacing clutch completes one-third of a 
revolution, its restoring cam moves the spacing, 
trip lever about its pivot point until it re~ 
leases the spacing clutch trip lever are. 
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This, im turn, releases the spacing clutch trip 
lever which returns to its normal position in 
time to stop the spacing clutch after one-third 
of a revolution. The spacing clutch three-stop 
cam disk upon which the latch Lever’rides has 
an indent at each stop position. When one of 
the three lugs on the clutch shoe lever disk 
strikes the spacing clutch trip lever, the in- 
ertia of the cam disk assembly causes il to 
continue to turn until its lugs make contact 
with the lugs on the clutch shoe lever disk, 
At this point, the latch Lever drops into. an 
indent in the cam disk and the clutch is hold 
disengaged until the trip lever op= 
erated. 


Is again 


(2) SPACING SUPPRESSION: ~ When certain 
functions are selected or when the carriages 
reach their extreme right positions, it is 
necessary to Suppress spacing, This’ is ac~ 
complinbed by moving the spacing suppression 
slide forward, In this position, it «ill hold 
the upper end of the spacing trip lever forvard 
and prevent it from engaying the spacing cluteh 
trip lever arm, In the caso of spacing sup- 
prossion on functions, the spacing suppression 
Slide ix shifted by menns of the spacing sup- 
pression bail. The manner in which (has bail 
is operated will be diseuxked under FUNCTIONS, 
When the carriages are near their extrese right 
positions, an adjustable cutout lever on the 
Spacing drum engages the spacing cut-out trans~ 
fer bail which, in turn, operates the spacing 
cut-out bail. ‘The adjustable spacing cut-out 
lever and the end of the spacing cut-out Lrans- 
fer bail are shown in figure 2-44, The spacing 
cut-out bail shifts the spacing supprension 
slide ané prevents spacing until the carriages 
are returned. The maximin nomber of characters. 
which the Typing Unit may print in one line is 
eighty-five. In order to prevent spacing be- 
yond this point several teeth aro omitted from 
the spacing drum ratchet wheel, 


&. MARGIN INDICATOR. - Before the type box 
carriage and the printing carriage reach the 
end of their travel, the aurgin indicator light 
in the Cabinet is “{1lwminated. The contact 
mechanism which controls the lamp cireuil is 
mounted on the Keyboard and is fully described 
in paragraph 3.k. of this section, The actual~ 
or of this contact mechanism is a disk which is 
sounted on the spring drum of the Typing Unit 
(figure 2-44), Tho angular position of {his 
cas disk with respect to the spring dram may be 
altered to change the point at which the in 
dicator will light. 


RIBBON MECHANISM. 


(1) POSITIONING. - The left 
ribbon feed mechanisms oscillate ina vertical 
Plane with cach revolution of the type box 
clutch. They are driven by ribbon drive Links 
which are attached to the main side levers 


and right 
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(figure 2-54). At their uppermost position, 
the ribbon mechanisms position the ribbon rela~ 
tive lo the line which is being printed, After 
each character is printed, the ribbon mechan~ 


isms are dropped downard together with the 
type box in order that the last character 
printed may be viowed, The ribbon is held in 


place at the point of printing by a ribbon 
guide which is fastened to the rear of the type 


box carriage, 


(2) YREDING. - Kach of the ribbon zech- 
anisms includes a bracket which is hinged at 
ACS rear end, and upon which a ribboa spool 
shaft is eounted (figures 2-83 and 2-54). A 
ribbon tension bracket is keyed to the lover 
fend of the ribbon spool shaft. A ribbon vatet 

et wheel Ls mounted freely onthe ribbon spool 


shaft just below the ribbon spool bracket from 
which it is separated by a friction washer. 
The ratchet wheel friction spring on the under 
side of the ribbon ratchet wheel causes the 
ratchet wheel to bear against the felt friction 
washer, This applies a constant drag to the 
ratchet wheel, A ribbon tension plate which is 
Keyed to the bub of the ribbon ratchet wheel 
has to projecting lugs (A and Bo in figure 
2-53) that straddle the lug on the ribbon ten- 
sion bracket, A ribbon tension spring tends to 
naintain the ribbon Lension bracket against lug. 


A of the ribbon tension plate. In operation, 
the ribbon spoot bracket, driven by the ribbon 
drive link, pivots about point A in figure 
2-54, The ratchet feed and ratchet detent 


levers pivot about points B and C respectively, 
and are held against the saw=tooth shaped teeth 
‘on the ribbon ratchet wheel by their springs. 
Aw the ribbon spool bracket is moved upward, 
the ratchet whee! feed lever skips over one 
tooth, while the ratchet detent lever holds the 
ribbon ratchet wheel from turning backward. 
When the ribbon spool bracket 1s moved down= 
ward, the ratchet feed lover engages a ratchet 
tooth and pushes the ratchet wheel, tooth on 
the ribbon ratchet wheel then skips over the 
ratchet detent lever. The teeth on the left 
and right ribbon ratchet wheels face in op- 
posite directions so that, hen their feed 
levers are engaged, the left ribbon ratchet 
wheel turns clockwise and the right ribbon 
ratchet whoel turns counterclockwise (viewed 
fron the top), In order tor the ribbon to be 
pulled fron one ribbon spool to the other, oaly 


fone of the ribbon mectunisms ean have its 
yatehet feed and ratchet detent levers engaged 
with its ribbon ratchet wheel at a tine, AS 
the ribbon ratchet wheel turns (figure 2-53), 
the ribbon tension plate also turns, and  ex- 
tends the ribbon tension spring. When the lug 
B of the ribbon tension plate makes contact 
with the ribton tension bracket, the ribbon 
spool shaft is made to turn and the ribbon is 
thus ound on the ribbon spool. When the rib- 
bon has becone completely unwound from one 
210 
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spool, it is necessary to reverse its direction 
0 it can rewind. This is accomplished xuto~ 
matically by disengaging one set of ratchet 
feed and ratchet detent levers and engaging the 
other set, While the ribbon is passing from 
the left spool to the right spool, the right 
Set of levers are engaxed. The left set are 
held disengaged against the tension of their 
Springs by the lett ribbon feed reverse lever 
which is in its dovavard position (figure 
2-56). The lever is held in this position by 
means of the ribbon reverse detent lever 
through the intervening ribbon reverse detent 
cam, ribbon reverse shaft, and ribbon reverse 


spur gear. As the ribbon unwinds from the rib- 
bon spool, it passes around the ribbon roller 
(figure 2755) and through the Slot in the end 


of the ribbon lever. When the ribbon nears its 
end on the ribbow spool, an eyelet which is 
fastened to the ribbon, catches in the ribbon 
lever Slot and pulls the lever toward the 
right. The next time the ribbon mechanism 1s 
moved upward, the displaced ribbon lever en- 
gages the end of the left ribbon reversing 
lever and causes it to move to the dashed posi- 
tion shown in figure 2-56. As the lever moves, 
its tecth rotate the left spur gear which, 
through the ribbon reverse shaft, turns the 
detent cam and the right spur gear. As the 
Fight spur gear woves the right ribbon revers= 
ing lever downward, a pin on the lover drives 
the right ribbon {ed reverse lever dovnvard to 
disengage the ratchet feed and ratchet detent 
levers frou the right ribbon ratchet wheel. At 
the sume time a pin on the left ribton revers- 
ing Iever moves tho left ribbon feed reverse 
lover upward to permit the left ratchet feed 
and ratchet detent levers to engage the left 
ribbon ratchet vheel, Thus, the ribbon mech- 
anisns are positionod to rewind the ribbon on 
the left ribbon spool. When it nears its end 
‘on the right ribbon spool, the ribbon is again 
reversed ina manner similar to that just do- 
scribed. During the reversing cycle the ribbon 
4s miintained taut by the previously extended 
ribbon tension spring (figure 2-53). 


4, FUNCTIONS. 
() GEwmraL. 

(a) There are two types of opera~ 

Lions which are performed by the Typing Unit. 

The first embodies those mechanical actions 

which are directly necessary to the actual 

printing of a character, The second embodies 


sechanical action which alters the positions of 
the various mechanisms and is known as a 
tion. 


fune= 


(&) Ax in printing, the reception 
of function codes results in the positioning of 
the code bars. The back edges of the code bars 
are notched, Positioned directly behind the 
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code bars is a function box which contains the 
function bars for the various functions (fig~ 
ure 2-57). Hach function bar has a series of 
lugs on its end which are offset to one side or 
the other to correspond with the marking and 
spacing intervals of the particular code co 
which it is to respond. When the two-stop 
function clutch is tripped (paragraph 5.0. (2) 
(>) 2, of this section, and figure 2-45), it 
rotates one-half of a revolution. During this 
time it extends motion to the function ber re~ 
set bail (through the intervening cam and fol- 
lower are, function rocker shaft, and reset 
bail drive links) to cause the function bar re~ 
set bail with its attached reset bail blade to 
release the function bars eementarily (figure 
2-59). As the spring tensioned function bars 
are released, they move forward to make contact 
with the code bars. If the code bars are posi- 
tioned for a function, each lug on the function 
bar for that function 'will be opposite a slot 
in a code bar, This will permit the selected 
function bar to nove forvard into the code bars 
while the other function bars are blocked by 
one or more code bars (figure 2-60).  Associ~ 
ated with each function bar in the function box 
is a function pawl and a function lever. In 
the unselected position, the function bar Is 
not Tatched with its ‘function pawl (figure 
2-61). When the function bar reset bail blade 
reloases the function bars, any bar which may 
be selected will move sufficiently far forward 
(to the lett in the figure) to permit it to en- 
gage its tunction pawl. Then, as tho reset 
ball blade returns tho function bar to its 
initial position, the function bar carries the 
funeLion pawl to’ the rear (to the right in fis 
ure 2-62). The function pawl, in turn, moves 
the function lever clockwise’ about its pivot 
point. A projection at the lover end of most 
function levers operates the spacing suppres- 
sion bail (paragraph 5.£. (2) of this section) 
and either the upper or lower ends of the 
levers operate the various functions, Near the 
completion of tho function cycle, a stripper 
diade (operated by the main side levers through 
the stripper blade arm, figure 2-46) rises to 
engage any selected function pawl and strip it 
from its function bar. Springs return the re~ 
Leased function pawl and the function lever to 
their original positions (figure 2-61). It 
should be noted here that, to prevent printing 
during the function cycle, whenever a function 
Selection occurs the type box is positioned 
stich that the printing hammer will strike where 
there is no type pallet. The function clutch 
tworstop cam disk upon which the Iatch lever 
rides has an indent at each stop position. 
When one of the two lugs on the clutch soe 
lever disk strikes the function clutch trip 
lever, the inertia of the cam disk assembly 
causes it to continue to turn until its lugs 
make contact with the lugs on the clutch shoe 
lever disk. At this point, the latch lever 
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drops into an indent in the cam disk and the 
clutch is held disengaged until the trip lever 
is again operated. 


(2) LETTERS AND FIGURES SHIFT FUNCTION. 


(a) The letters and figures func 
tion bars, pawls, and levers which are located 
near the right end of the function bex operate 
on letters and figures codes respectively. The 
upper ends of the function levers engage the 
letters and figures function slides (figures 
2-63 and 2-64), The front ends of these func- 
tion slides have camming surfaces which, when a 
slide iy shifted to the rear by its function 
lever, move the letters~figures code bar fork 
to the right (letters position - figure 2-63) 
or to the left (figures position - figure 
2-64). The letters-figures code bar fork en- 
gages a pin on the bracket which is fastened to 
the letters-figures shift code bar, and posi- 
Lions the code bar tovard the right for letters 
function or toward the left for figures func- 
tion (figure 2-65). A slotted extension of the 
code bar engages a tongue from the right end of 
the letters-figures shift slide und causes the 
shift slide to follow the movenents of the code 


bar, Pinw at the end of the shift slide serve 
us lower guides for the right and left shift 
Link breaker slides, Pins which project from 


the front plate serve ax upper guides and pivot 


points. Mounted on the ends of the main  buil 
re the left and right breaker slide bails, 
When letters function code 18 received, tho 
shift slide is shifted to the right as shown, 
This places the left shift link breaker slide 
in a vertical position with its lover end over 


the left breaker slide bail, The right breaker 
Slide is positioned such that its lower und Ls 
to the right of the right breaker slide bail. 
4s the main bail moves upeard, tho right break- 


er slide bail clears the right breaker slide 
while the Left breaker slide bail engages the 
left breaker slide and moves it upward, This 
action causes the left oscillating rail shift 


links to break and shift the oseiTiating rail 
to the right for the printing of LTRS charac- 
ters. Ina similar manner, when figures func- 
tion code is received, the right oscillating 
Fail shift links are broken and the rail is 
shifted to the left for the printing of FIGS 
characters. 


(3) SPACING FUNCTION. 


(a) SPACING. - For spacing betweon 
vords or any spacing other than that which ac- 
companies printing, the operator uses the space 
bar which is attached to the space keylover on 
the Keyboard. The function operates in the 
manner described under SPACING, paragraph 5.f. 
@) of this section. However, as in all the 
functions printing does not occur, 
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() UNSHIFT ON SPACE. - A function 
bar which operates on spacing code is located 
at the right end of the function box. Its as 
sociated function lever engages an extension of 
the letters function slide (figure 2-66). Thus, 
when a spacing function occurs, letters shit 
will take place im the aannor described in 
paragraph 5,1.(2). The projection at the lower 
end of the spacing function lever is resoved in 
order not Lo operate the spacing suppression 
bail which would suppress spacing. When it is 
undesirable to use the unshift on space feature, 
(he mechanism may be disabled, This is accoe~ 
plished by turning a screw (located over the 
front end of the function pavl) downward until 
the rear end of the pawl is raised to clear the 
function bar. 


Note 


The spuce function bar must be in 
its rearmost position when tur 
ing the serew down, 


(4) CARRIAGE RWTURN PUNCTION. 


(a) The carriage return function 
ochanism is Located in the right end of the 
‘Typing Unit. Rocoption of the carriage retura 
code causes the curriage return funtion bar, 
pawl, and lever to operate (figure 2-67). The 
lower ond of the function lever engages the 
carriage return slide arm and pushes it forward 
(toward tho left in tho figure). The slide 
arn, in turn, moves the carriage return bail 
and’ its lever about their pivot point. As the 
front portion of the levor moves dovoward, it 
takes With 1 the lover section of the spacing 
drum feed pawl release link. This causes the 
upper portion of the link to turn and disengage 
the spacing drum feed pavls from the spacing 
drum (figure 2-68). When the carriage return 
lever roaches its lowest pont, the carriage 
return latch ball locks it there, The disen= 
gagement of the spacing drum feed pavts from 
the Spacing drum pernils the spring drum to re- 
turn the printing and type box carriages tovard 
Une Left side of Lhe Typing Unit. AS the spac 

ing drum nears the end of its counterclockwine 
rotation, the voller on its stop arm contacts 
the transfer slide which, in turn, drives the 
dashpot piston into the dashpot cylinder. & 
smill passageway wilh an inlet trom the inside 
of the cylinder and threc outlets to the out~ 
side is Incorporated in the end of the cylinder. 
‘Two of the openings to the outside are closed 
by a stool ball which is held in its seat by 
means of a compression spring. A set screw 
which my be locked in place with a nat is used 
to regulate the spring pressure on the ball. 
The rate of deceleration provided by the cush— 
ioning effect of the trapped air is automatic- 


ally regulated for various lengths of lines by 
means of the ball valve. This, together with 
the direct opening to the outside, determines 
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the rate al which the air may escape from the 
cylinder. When the spacing drum reaches its 
extrene counterclockeise position, an exlension 
‘on the stop arm trips the carriage retumm latch 
dail plate which is fastened to the carriage 
return latch bail. The latch bail, disengayes 
the carriage return lever and the feed pawls 
are again permitted to engage the spacing druu, 


(®) Local (off-1ine) operation of 
the carriage return mechanism my be obtained 
from the Keyboard. The Keyboard mechaninm de- 
Scrabed in paragraph 3.c. of this section en- 
kages a projection on the carriage return lever 
and causes Lhe operations described in the pre~ 
ceding paragraph to take place, 


(9) LINE FERD FUNCTION. 


(a) The Line feed function mechan= 
ism is located in the [eft end of the Typing 
Unit. The reception of the line feed code 
causes the Line feed function bar, pawl, and 
lever to operate (figure 2-69). The lower end 
of the line feed function lever engages the 
Line feed slide arm and pushes it forward (to 
the left in the figure). The slide arm, in 
turn, moves the line feed clutch trip arm and 
the trip lever about thelr pivot point until 
the trip lever releawes the throe-stop line 
feed clutch, The line foed gearing is such 
that each one-third revolution of the clutch 
will advance the platen by onc line, There- 
fore, the length of time that the line feed 
clutch trip lever 1s held away trom the clutch 
will determine the number of line feeds that 
occur. The timing relationship between the 
stripper blade cycle and the main shaft rota~ 
tion is such that the function pawl is not 
stripped from a function bar until after more 
than one-third of a revolution of the clutch 
has occurred. Thus, the Line feed clutch trip 
lever will stop the clutch after two-thirds of 
4 revolution, oF double Line feed,has occurred. 
When single line feed is desired,” it is necus- 
sary to strip the funetion pawl ‘from the line 
feed function bar before the Line feed clutch 
completes one-third of a rovolution, This is 
accomplished by the use of an auxiliary line 
feod function pawl stripper which is driven by 
a stripper bail, The cam disk on the three— 
stop line feed clutch furnishes the motive 
force to operate the stripper bail once each 
one-third revolution of the line feed clutch, 
The stripper blade on which the slotted line 
feed function pawl stripper rides may be 
shifted toward the right or left by the camming 
action of the single or double Line feed lever 
(figure 2-70), The upper end of the pivoted 
Single or double line feed lever protrudes from 
the upper left rear portion of the Typing Unit 
where it rides in the two position side frame 
detent extension. When the lever is in posi~ 
tion 1 (toward ihe front of the Typing Unit), 
the stripper blade is positioned such tat the 
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two ears at the upper end of the line feed 
function pawl stripper are under the line feed 
and automatic Line feed function pavls. When 
the Iver is in position 2 (toward the rear of 
the Typing Unit), the stripper blade is posi~ 
tioned such that the cars on the line feed 
function pawl stripper are between the function 
pawls. All the other function pawls are 
stripped vith the stripper blade in either po- 
sition, When single line fecd is being used, 
the line feed function tever is released too 
soon (by the Line feed function pawl stripper) 
to prevent spacing. Therefore, an additional 
Line feed function bar, pawl, and lever are 

sea i518 ste lft el ofthese 
box for the sole purpose of suppressing sp: 
on single line feed function (figure 2-57); 
‘This mechanise, which alvays operates on the 
Line feed function code, is released only by 


the stripper blade, and therefore holds the 
spacing Suppression bail operated until the 
xpucing cycle is completed. After the ine 


feed clutch is stopped by its trip lever, it is 
disengnged by the trip lever and latch lever in 
the same manner as the throe-stop spacing 
eluten. 


(>) Bach one-third revolution of 
the Line feed clutch causes its attached spur 
gear to rotate the line feed eccentric spur 
gear and its attached eccentrics one-half of a 
revolution (figure 2-71). The eccentrics, 
which are offset in opposite directions, each 
carry a Line toed bar. These bars, guided by 
the Line feed bar bell crank, alternately en~ 
kage the line feed spur ear on the platen and 
advance the platen one linc for cach one-half 
turn of the eccentrics, A platen detent bail 
ungages the line feed ‘spur gear to retain the 
platen at each setting. 


(©) When it is desired to manually 
position the platen, this my be mmplished 
by bearing down on and turning the platen hand- 
wheel. This causes the platen handwheel spur 
geur to engage the platen idler spur gear 
which, in turn, is engaged with the platen spur 
gear on the platen shaft. At the same Line, 
the line feed bar release lever bears on the 
Line feed bar bell crank and causes it to dis~ 
engage the line fecd bars fron the line feed 
spur gear. 


(a) Local (off-1ine) 
the line feed mechanism may be 
the Keyboard. & Keyboard mechanism, 
in paragraph 3.f, of this section, ongages 
Projection on the line feed clutch trip lever 
and, when operated, will hold the clutch en- 
gaged to provide continuous line feeding (fig- 
ure 2-69), 


operation of 
obtained from 
described 
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(6) _ AUTOMATIC. CARRIAGE RETURN ~ LINE 
FEED FUNCTION. 
(a) If an operator fails to send 


the carriage retura and line feed functions be- 
fore the carriages are within one character of 
the right end of the lino, the automatic car- 
riage return arm on the spacing drum trips the 
automatic carriage return bell erank (figure 
2-68). As the bell crank turns clockwise, it 
shifts the automatic carriage return-line feed 
code bar to the right. Located adjacent to the 
carriage return and line fead function bars in 
the function box are automatic carriage return 
and line feed function bars (figure 2-57). 
These two function bars are identical and have 
only one code projection, This projection is 
located opposite the automatic carriage return 
Line feed code bar which normally blocks the 
automatic carriage return and line feed tunc~ 
tion bars. When the cade bar is shifted to Lhe 
Fight, these function bars and their associated 
fonction pavis and levers are operated. The 
automatic carriage return and line feed. func~ 
tion levers operate the carriage return lide 
arm acd the Line feod slide arm respectively 


and thereby cause the carriage return and Line 
feed functions to occur simultaneously, 
(7) SIGNAL BRLL FUNCTION, 

(a) The cireuit to the signal bell 
magnet is controlled by a set of normally open 
electrical contacts: mounted on the function box 
(figures 2-23 and 2-72). The signal dell func- 


tion bar has six code lugs - five for the sig 
nal code which may be either $ or J and one for 


the letters-figures shift code bar (figure 
2-57). In order to xelect the signal hel) 
function, the letters-figures shift code bar 
must first be shifted to figures position, 
Thon, each Lime the signal code for the letter 
5 (or J) is received, the function lever will 
pulse the upper signal bell contact once (fig- 


ure 2-73). If the signal code for the letler § 
(or J) is received when the letters-figures 
shift code bar is in the letters position, the 
Signal bell function bar will be blocked by the 
shift code bar. 

(8) BLANK FUNCTION, 
(a) two identical function bars 
coded to operate when the Signal codc for blank 
function is received may be installed nen: 


loft end of the function box (figure 
Tf, at any time, two consecutive blank sixnal 
codes are received, the mechanisn operated by 


these ro function bers will lock the Keyboard. 
The single-blank function lever has a projec- 
tion which reaches over to engage the noteh in 
the keyboard lock function bar and prevent the 
function bar from moving forward even though a 
blank signal code is received (figure 2-58). 
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‘Therefore, the first blank signal code received 
will operate only the blank function bar. This 
function bar woves its function pawl which, in 
turn, operates the blank function lever’ and 
causes it to movo out of engagenent with the 
Keyboard lock function bar and to be latched in 
place by the blank function lever latch (fig~ 
ure 2-74), If the next consecutive signal code 
4s not a blank, the keyboard lock function bar 
wAI1 be blocked by the code bars, and the lover 
edge of the stripper blade will’ trip the blank 
function lever latch, The latch vill release 
the blank function lever and permit it to re~ 
engage the keyboard lock function bar and reset 
the mechanism. If, however, the next consecu~ 
tive signal code 1s a blank, tho koyboard lock 
function bar will move forvard before the 
stripper blade can trip the blank function 
lever latch and release the blank function 
lever. The keyboard lock function bar operates 
its function paw2 which in turn operates the 
Keyboard lock function lever (figure 2-75). 
The keyboard lock function lever moves the key~ 
board Lock slide arm forward (toward the left 
in the figuro). This, in turn, actuates the 
keyborrd lock levers ‘and causes them to push 
downvard on a plunger (which projects upward 
fron the keyboard) and lock the Keyboard, The 
operation of the keyboard lock mechanism in the 
Keyboard is described in paragraph 3.1, of this 
section. 


(>) The function box may be equipped 
with a clip mounted adjacent to the blank func- 
tion lever, When the function box 1s so 
equipped, the blank function may be disabled, 
operated’ by a single blank, or operated by a 
double blank depending on whether the clip is 
positioned to the center, left, or right re- 
spectively, In the center position, an exten- 
sion of the clip extends beneath’ the blank 
function pawl and provents the pavl from being 
engaged by the function bar when the blank 
function bar is selected. In the left posi- 
tion, the extension of the clip also extends in 
front of the blank function lever and holds it 
to the rear in its operated position, With the 
Plank function lever in its operated position, 
the keyboard lock function bar is free to be 
selected when a blank signal code is received. 
In the right position, the extension of the 
lip is clear of both the blank function pawl 
und blank funetion lever, and double-blank 
operation is brought about as described in par~ 
agraph 5.1.(8) (a) of this section. An oxtra 
blank function bar, pawl, and lever is provided 
‘to suppress printing and’ spacing on blank since 
‘the blank and keyboard lock function levers 
Just described do not have the extension on 
their lower ends for operating the space sup- 
pression bail. 


(9) Motor stop FUNCTION. 


(@)_As shown in paragraph 7.c. of 
this section, if an electrical motor control 
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nechanisn is furnished with an Electrical Serv- 
ice Unit,it mst receive an electrical pulse to 
stop the motor. This pulse may be supplied by 
a pair of electrical contacts in the stop mag- 
net circuit which are operated by an associated 
mechaniss that functions only upon the recop- 
Lion of the signal code for upper case Hor, if 
preferred, for upper case M, In Typing Units 
0 equipped, the uotor stop function mechanist 
is mounted on the function box. The mechanism 
is similar to the signal bell function mechan- 
ism described in paragraph 5.1. (7) (a) of this 
section, except that the function bar is coded 
for upper case H or M as the case may be. 


(b) Wien it is desired to operate 
the motor stop on a shift-blank-stop sequence, 
fan upper case blank function bar with its as 
sociated function pawl and function lever is 
provided next to the upper case H or M function 
bar and a clip is mounted adjacent to the upper 
case blank function lever. The upper cas 
blank function lever as a projection which 
reaches over and engages the notch in the upper 
case H or M function bar and prevents it from 
being selected upon reception of FIGURES and H 
or M'signal codes. Operation of the two func- 
tion bars, pavis, and levers is the same as the 
operation of the blank and keyboard lock func- 
tion bars, pavis, and levers described in par- 
agraph 5.1.(8) (a) of this section except for 
the different codes on which they operate, 
¥hon the function box is so equipped, the motor 
stop function my be disabled, operated by 
FIGURES B or M, or operated by PIGURES BLAXK H 
‘or M depending, on whether the clip is posi~ 
tioned to the center, left, or right re- 
spectively. The various wettings of the clip 
control the movements of the function bars, 
pawis, and levers in the sane mnnor us de- 
scribed for the BLANK function in paragraph 
5,4,(8) (b) of this section. 


6, MOTOR UNITS, 


SYNCERONOUS MOTOR UNIT, (See figures 
1-9 and 2-76.) - The synchronous motor is for 
use with single phaso, 115-volt (plus or minus 
10 per cent) alternating current, at a fre~ 
quency of 60 cycle per second (plus or minus 
0.5 cycle). It is a 1/20 horsepover, 3600 rpm, 
two pole, wound stator, ball bearing notor, 
with a squirrel cage type rotor. The stator 
has two windings; a main operating winding and 
an auxiliary winding. The auxiliary winding is 
in series witha 43 mf a.c. electrolytic ca- 
pacitor and with a current-operated sotor- 
starting relay. The initial starting current 
causes the relay to pull up and its contacts 
close the auxiliery winding circuit, as the 
rotor gains speed, the current floving through 
the motor (and also the relay coil) decreases. 
When a predetermined current value is reached, 
‘the relay armature is released, the relay con- 
tacts are opened, and the auxiliary winding 
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cireuit is disconnected from the line. The 
rotor continues to accelerate until it reaches 
synchronous speed (3600 rpm.) The motor is, 
wired in such 2 manner that the rotor rotates 
counterclockwise when viewed from the fan end. 


Tho starting relay and capacitor together with 
a thermal cutout switch are ounted in com 
partment on the underside of the motor. The 


thermal cutout switch is in series vith both 
the main and auxiliary motor windings, and if 
excessive current is drawn by the motor due, 
for example, to a blocked rotor) the switch 
will open the circuit. This is to prevent 
‘overheating and possible damage to the motor if 
it is stalled. Tho switch may be manually re- 
set, if tripped, by depressing its red button 
which projects upward through the motor mount- 
ing plate, There are two fans located within 
‘the motor housing, onc at each end of the 
rotor. these draw cooling air in through the 
slots \ the end bells and exhaust it through 
the slots in the motor housing. The end bells 
have rubber vibration mounts by means of which 
the motor sets in the ends of its mounting 
bracket. The rubber mounts are held in the 
bracket by means of mounting strapx, The motor 
shaft has a tapped hole for use in fastening 
the intermediate shaft driving helical gear. 


ALL end play 1s taken up by means of a conical 
Shaped spring which bears against the outer 
race of one of the ball bearings. The motor 


mounting bracket 1s fastened to the Keyboard by 
means of, four scrows and lockwashers. 


b. GOVERNED WOTOR UNIT. (See figures 1-10 
and 2-77.) - The governed motor is for use with 
either single phase, 115 volt (plus or minus 10 
per cent) altornating current, at a frequency 
of 50 to 60 cyclen per second, or 115 volt di- 
rect current. (Direct current operation re 
quires that external current limiting resistors 
be supplied. Sce paragraph 7.f. of this sec~ 
tion.) It is a 1/20 horsepowor, 3600 rpm, ball 
bearing motor which depends on an electronech- 
anieal governor for its speed regulation. The 


armature, which has a 48 Sogmont commutator, is 
wired in'series with the two field windings and 
the governor contacts, 


‘4250 obm, 40 watt re- 
sistor and 2 0.5 sf capacitor are’ connected in 
Parallel with the governor contacts. When the 
contacts are closed the resistor is shorted 
out. When the contacts are opon the resistor 
is in series with the motor, to limit its oper~ 
ating current, and thus reduce its speed, The 
capacitor serves as a spark suppressor for the 
governor contacts. The combination fan and 
Kovernor is mounted en one end of the motor 


shaft. The fan draws cooling air through the 
motor housing, and also serves asa mounting 
plate for the governor slip rings and for the 


governor contact mechanism (mounted on opposite 
Sides of the fan). Connections to the two slip 
Tings, which are wired to the governor con 
tacts, are made by means of two brushes mounted 
on the ends of the motor housing. Normally the 
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governor contact spring holds the governor con~ 
tact against the contact serev (figure 2-78). 
When the motor shaft exceeds a predetermined 
speed, the centrifugal force developed on the 
governor contact overcomes briefly the pull of 
the governor spring, and the governor contact 
leaves the contact screw until the motor slows 
down. The tension on the contact spring may be 


adjusted to maintain the motor speed at 9600 
rpm. In order to make this adjustment, means 
are provided to compare the motor speed with a 
standard. An aluminum cover fits against the 
side of the fan and encloses the governar con— 
tact mechanism. The outside of the cover is 
finished in vhite with three rows. of black 
‘spots equally spaced about its periphery. The 
outer, center, and inner rows contain four, 
six, and thirty-five spots respectively, The 
four spot row serves us a target which should 
Stand approximately still at 3600 rpm vhen 
Viewed through the moving shutter of a 120. vi- 
bration per second (vps) tuning fork, The six 


spot and thirty-five spot rows serve as targets 


when using an 87.6 vps tuning fork, The six 
Spot target 18 ued to approach an on-speed 
wetting and the thirty-five spot is used to 


arrive at an accurate setting, The tvo motor 
brushes are protected by 8000 mmf capacitors 
which are connected between the brushes und the 
grounded frame of the motor. These tend to by- 
paxs any electrical noise created by the 
brushes as they make and break contact with the 
various Segments of the armature commutator, 
The motor is wired in such a manner thit the 
armature rotates counterclockwise when viewed 
from the governor end, The method of mounting 
the series motor is similar to the method of 
mounting the synchronous motor. The housing 
provided on the underside of the mounting, 
bracket contains both the 250 ohm resistor and 
0.5 mf capacitor in the governor circuit as 
yell as an electrical noise suppressor, Tho 
Purpose of the electrical noise suppressor in 
the motor pover input circuit is to prevent any 
radio interference which may be generated by 
the motor from being radiated by the motor 
power leads. 


7. CABINET, AND ELECTRICAL SERVICE UNIT. (See 
figures 1-12, 1-13 and 2-79.) 
8, GENERAL, - The Cabinet houses the Key- 


board (or Receiving-Only Base), the Motor Unit, 


the Typing Unit and the Electrical Service Unit, 
Jn addition, the Cabinet contains certain 
electrical features. Three terminal boards, 


‘sounted end to end in Lhe upper rear portion of 
the Cabinet, make up the cabinct terminal 
board. The ‘signal bell is located on the 
underside of the Cabinet and its magnet con- 
nects to the cabinet terminal board. The copy 
light lamp, with its switch and ballast, and 
the margin indicator lamp (controlled by the 
margin indicator switch in the Keyboard) are 
Jocated in the cabinet dome and connect with 
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the cabinet terminal board. The power input 
and the signal line are also brought to the 
cabinet terminal board. The Blectrical Service 
Unit is located behind the Keyboard inside the 
Cabinet and is held in place by two studs. The 
power switch, located in the lover front corner 
of the right end of the service unit, is en 
gayed by the fork on the power stitch extension 
shaft. This shaft extends through the front of 
the Cabinet bolow the right end of the Keyboard 
and is equipped vith a knob so that the Printer 
nay be turned ON or OFF from outside the Cabin- 
et. Four legs on the unit project upward from 
the corners for use when the Electrical Service 
Unit is turned upside down for servicing, The 
complete Blectrical Service Unit is composed of 
the basic Electrical Service Uait plus any of 
various optional features, 


D, BASIC ELECTRICAL SERVICE UNIT. ~ The 
basic part of the Electrical Service Unit con~ 
sists of sheet metal structure upon which is 
mounted all of the cabling vhich interconnects 
the Keyboard, the Typing Unit, and the Cabinet 
together with the necessary ‘plug connectors, 
fuseo, switches, terminal boards, convenience 
receptacle, and’ line shunt relay. The plug 
connector and cable assemblies which go to the 
Keyboard und to the Typing Unit pass through 
holes in the top mounting plates which are lo~ 
cated at the left and right ends respectively 
of the unit, The cable with lug terminations 
which oxtends from the left sido of the unit 
connects with the left half of the cabinet 
terminal board to bring all signa] line cir- 
cuits into the service unit, The cable with 


lug terminations which extends from the right 
side of the unit connects vith the right half 
of the cabinet terminal board, This eable 
brings power into the unit and completes the 
circuits to the various electrical components 
in the Cabinet, Upon ontering tho unit, tho 


power input i8 fuxed by tao 10 ampere fuses be~ 
fore it reaches the convenience receptacle, the 
power switch, and the three position lamp 
switch. In the conter or OFF position of the 
lamp switch (which connects with the copy Light 
lamp circuit at the cabinet terminal board), 
the lamp in the Cabinet is completely discon— 
nected from any power circuit. With the power 
switch OFF, the copy light lamp in the Cabinet 
may be turned ON by thtowing tho lagp switch to 
the MAINT ON position. When the poxer switch 
is ON, the power input is applied to the poxer 
@istribution terminal board, and to the magnet 
coll of the signal line shunt relay. In the 
de-energized condition of the line shunt relay, 
its contacts shunt tho signal line at the cabi~ 
net terminal board. When the relay is ener- 
wiged by uperation of the power switch, the 
contacts open to renove the shunt. In the left 
or ON position of the lamp switch, power for 
the copy light lamp circuit in the Cabinet is 
‘taken from the power distribution terminal 
board and passes through the motor control 
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terminal board where it my be controlled by 


the motor switch in the electrical motor con- 
trol mechanism if this feature is supplied. 
See paragraph 7.c, of this section. The cir- 


cuit from the margin indicator switch in the 
Keyboard connects with the margin indicator 
larp circuit in the Cabinet at the cabinet 
terminal board. The circuit from the signal 
bell contacts in the Typing Unit picks up porer 


at the power distribution terminal board and 
connects with the circuit to the signal bell 
magnet in the Cabinet. Wiring is provided to 


bring the circuits from the upper case or 

M" motor Stop contacts in the Typing Unit or 
from a tine delay mcchanism motor stop switch 
in the Keyboard to the motor control terminal 
board. The motor circuit from the Keyboard 
picks up power at the pover distribution ter- 
‘minal board, ad connects with the motor con- 
trol terminal board. Here it may be interrupted 
by the motor power switch in the electrical 
notor control mechanism when the equipment is 
furnished with this feature, The signal Line 
circuits from both the Keyboard and the Typing 
Unit connect with the cabinet terminal board, 
where they my be arranged for either single 
loop or double loop operation. In addition, 
¥ires from the selector magnets in the Typing 
Unit connect with the sclector magnet teruinal 
board in the Electrical Service Unit. Two 
Strap wires on this terminal board which con- 
nect the selector magnets in “parallel” for 
0.080 ampere signal line current operation may 
be re-arranged (dashed lines in figure 2-83) to 
connect the mugnets in "series" for 0.020 
ampere operation, 


. ELECTRICAL MOTOR CONTROL MECHANISM. - 
When an electrical sotor control mechanism is 
provided, it is mounted in the center of the 
Bloctrical Service Unit. All connections to 
this mechanism are mde through the motor con- 
trol terminal board, The purpose of the mech= 


anixe i8 lo slop the motor when usod in con- 
junction with a time delay mechanism on the 
Keyboard or a set of upper case “HY or "M" 
notor stop contacts on the Typing Unit, and to 


start the motor when the signal line current is 
interrupted. When used with the time delay 
mechanism, the motor control mechanism will 
stop the motor after the signal line has been 
idle for a period of approxinately two minutes. 
In the mechanism as furnished, the start mag- 
nets are wired in "Parallel" for 0.060 ampere 
Signal line current operation. — For 0.020 
ampere operation, the strap wires on the motor 
control terminal board may be re-arranged 
(dashed Lines in figure 2-83) to connect the 
Start magnets in "series". When the electrical 


motor control mechanisa is used, the wiring of 
the Electrical Service Unit is such that the 
cireuit through the line shunt relay is under 
the control of the motor power switch in the 
motor control mechanism. Also the Cabinet 
wiring is such that the contacts of the line 
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shunt relay will shunt the selector magnots in- 
Stead of the signal line, When the motor is 
de-energized by the electrical motor control 
mechanism, the line shunt relay is de-energized 
and its contacts shunt the selector magnets. 
This automatically sets up the double blank 
function in the printer and locks the keyboard. 
The following paragraphs describe the operation 
of the electrical motor control mechanism 
through a complete cycle. 


(Q) STOP POSITION. (See figure 2-80.) ~ 
In this position the motor is shut down, the 
Line shunt relay is de-energized, the selector 
magnets are shunted, and the steady signal line 
current holds the start magnets energized. The 
start magnet armature is pulled downward and 
the stop magnet armature is positioned toward 
the right vhere it is held by the latch lever. 
‘The motor pover switch, operated by the stop 
magnet armature, is open and the signal line 
switch completes the start magnet circuit. 


(2) OPEN LINE POSITION. (See figure 
2-81.) = In this position, the signal lino has 
just been opened, the start magnets are de- 
energized, and the start magnet armature is re~ 
leased. When the start magnet arnature moved 
upward, it carried the latch lever with it 
The latch lever released the stop mygnet 
ature which started to swing toward the left. 
Howover, the stop magnet armature was immedi~ 
ately blocked by the start magnet armature. 
‘The slight movenent of the stop magnet armature 
was not sufficient to change the positions of 
the motor powor and signal line switches. 
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(3) START POSITION. (See figure 2-82.) 
= In this position, the signal line has just 
been closed, and the start magnets have been 
energized to pull the start magnet armature 
downward and release the stop mgnet armature. 
The stop magnet armature has swung to the left 
and has operated the motor power and signal 
line switches, When the signal line switch was 
operated, it shunted the start mgnets trom the 
signal line circuit so that their armature 
would not vibrate with the line signals. When 
the motor power switch was operated, it com- 
pleted the cireuit through the line ‘shunt re- 
lay and thereby removed the shunt from the se~ 
lector magnets, and it completed the circuit to 
the motor and to the copy Light Lamp. 


(A) STOP POSITION. (See figure 2-80.) 
- In order for the electrical motor control 
wechanism to return to this position and stop 


the motor, a pulse was received from either the 


Keyboard Gr the Typing Unit. This pulse on- 
ergized the stop magnet briefly and caused the 
stop magnet armature to swing to the right and 
again operate the motor power and signal line 


Switches. As the signal line switch was oper- 
ated, it placed the start magnet coils back in 
the signal line circuit where they became ener~ 
mized and pulled the start magnet armature 
downvard. This allowed the latch lever to en= 
kage the stop magnet armature and hold it in 
the stop position. As the motor power switch 
wan operated, it opened the circuit through the 
line shunt ‘relay, and thereby shunted the 
selector maynets, and it opened the circuit to 
the motor and tothe copy light lamp. 
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IGURE 2-79, ELECTRICAL SERVICE UNIT AND CABINET, 
SCHEMATIC WIRING DIAGRAM 
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FIGURE 2-80, ELECTRICAL MOTOR CONTROL FIGURE 2-81. ELECTRICAL MOTOR CO 
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FIGURE 2-81, ELECTRICAL MOTOR CONTROL FIGURE 2-82, ELECTRICAL MOTOR CONTROL 
MECHANISM, OPEN LINE POSITION 


MECHANISM, START POSITION 


3-63, 3-64 


ea) oe 
+ 
se ke 
sr Sears 
=e Ba Ee 
5 7 
aa lia eamoreace 
Be |) | 
ro \ i 
ie. TOP 
Hol Ls zee, + +! 
t 1 
iy | 
eonrace™ « q i 
t | 
| 
tl attr, i 
if 
| 
| SEE ST A 


FIGURE 2-83, ELECTRICAL MOTOR CONTROL MECHANISM, 
SCHEMATIC WIRING DIAGRAM 


ORIGINAL 


